Leptin injection into the left stellate ganglion augments ischemia-related ventricular arrhythmias via sympathetic nerve activation.
Leptin is a peptide hormone produced by adipose tissue whose basic function is regulating energy balance and sympathetic outflow. Previous studies have shown that increased nerve activity of the left stellate ganglion (LSG) promotes ventricular arrhythmia (VA). The purpose of this study was to investigate whether leptin could facilitate VA through activation of the LSG. Sixteen pentobarbital-anesthetized dogs were divided into a control group (saline; n = 8) and a leptin group (leptin; n = 8). Microinjections of either 0.1 mL saline or leptin (18 μg) were injected into the LSG. Action potential duration (APD) of the myocyte and the function and neural activity of the LSG were measured at different time points. VA induced by occlusion of the left anterior descending branch was continuously measured for 1 hour. At the end of the experiment, the LSG tissues were collected for molecular detections. Compared with the control group, leptin microinjection resulted in (1) significant enhancement in the incidence of VA; (2) significant decrease in APD and increase in APD dispersion; and (3) significant increase in the function and neural activity of the LSG. Mechanistically, the leptin receptor was found in the LSG, and its signaling was significantly activated in the leptin-injected group. Additionally, leptin microinjection markedly increased the expression of proinflammatory cytokines. LSG activation induced by leptin microinjection promotes ischemia-induced VAs. Activated leptin receptor signaling and up-regulation of proinflammatory cytokines in the LSG may be responsible for these effects.